This paper describes a vision-based algorithm for recognizing the vehicle model type from time-sequence road images. Technologies for recognizing vehicle types such as a large truck, a sedan and a ban using road image have been reported. However, there are few researches for recognition methods of the detailed vehicle model types, such as a specific model of a certain company, using image processing. Now, many types of vehicle models are offered commercially, and some of them are resemble in shape. This prevents us to discriminate a vehicle types from the others easily by appearance.
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To solve these problems, we propose a hierarchical recognition method with training process. In our method, the resemble model groups are firstly generated based on evaluation of similarities between categories using symmetrical features, and the effective features to discriminate the resemble vehicle models in the each group are then selected using the subspace method in training, as shown in figure 1. In the recognition process, a front area is firstly detected on each of frames in the input time-sequence images, then a hierarchical recognition which consists of a group and a category discrimination is performed, as shown in figure 2. Finally, the recognition results of video frame time-sequences are integrated to realize stable and accurate recognition.
The experiments were performed using time-sequence road images. The 4256 gray-scale frames of sequential images with 720 x 480 [pixels] were used for the experiments. Table 1 shows comparison between the vehicle recognition results of the conventional subspace and the proposed methods. The results shows the proposed method is effective: the recognition rate for the registered model types is more than 99%, and the rejection rate for unregistered vehicle type is more than 92%. The rejection rate of our method is smaller than that of the conventional method. It is also confirmed that the accuracy of recognition can be improved using inter-frame integration of frame recognition results. Procedure of vehicle recognition using hierarchical Subspace Method To solve these problems, we proposes a hierarchical recognition method with training process, in which the resemble model groups are firstly generated and the effective features to discriminate the models in the each group are then selected using the subspace method in training. In the recognition process, a front area is firstly detected from each frame of the input time-sequence images, then a hierarchical recognition which consists of a group and a category discrimination is performed. Finally, the results of frame recognition are integrated to realize stable recognition. The experimental results using time-sequence road images show the proposed method is effective: the recognition rate for the registered model types is more than 99%, and the rejection rate for unregistered vehicle type is more than 92%. 図 9 次元数による累積寄与率の変化 表 4 時系列認識の結果 
